Abstract A possible relation between joint replacement and malignancy has previously been suggested in a few cases. In the majority of these cases, the authors found either malignant fibrous histiocytomas or osteosarcomas. We hereby report the first case of a liposarcoma in the vicinity of a joint prosthesis.
Introduction
Aseptic and septic loosening of prosthetic components are well documented complications of total hip replacement (THR). In addition, cases of malignant tumours occurring in the vicinity of a prosthesis have been reported, and a direct relationship between the metallic implant and the development of a sarcoma has been suggested [7, 14, 17] .
We report here on a patient who underwent a THR, and subsequently developed a malignant soft tissue tumour in the ipsilateral proximal femoral muscles 6 years postoperatively.
Case report
A 57-year-old man was referred to our unit for a THR of the left hip, due to severe rheumatoid arthritis. Three years previously, he had undergone a THR of the opposite hip. There was no history of previous malignancy or excessive exposure to ionised radiation. At the time of operation there was no clinical or radiological evidence of existing tumour.
A femoral stem (Protasul, Protek, Bern, Switzerland) consisting of a titanium-aluminium-nobium alloy with a cobolt-chromium-molybdenum alloy head was inserted and fixed with polymethylmethacrylate cement. The acetabular component was an uncemented Harris-Galante cup (Zimmer, Warsaw, Ind., USA), consisting of a pure titanium shell, fixed with 3 titanium-aluminiumvanadium alloy screws and a UHMW-polyethylene liner.
The postoperative course was uneventful, and the patient was not seen by us until 6 years later, when he was called for a routine follow-up of his hips. The patient had no complaints about either of the hips and clinical examination revealed no tumorous lesions. Some radiolucency along the femoral component of the left THR was noticed, but otherwise the radiograms of the hips revealed no abnormalities.
However, 1 1/2 months later the patient was referred to our tumour clinic because of a fast growing tumour proximally at the medial site of the left femur. At magnetic resonance imaging, a poorly defined, inhomogeneous tumour was found. The tumour was contained intracompartmentally in the adductor lodge (Fig.  1) . Bone scintigraphy showed increased uptake of 99Tc-MDP isotope at the tumour site, but no involvement of the bone and no sign of metastases was found either at chest X-ray or at computer tomography of the lungs and abdomen. An ultrasound guided Thru-Cut biopsy was done and histological examination, including electron microscopy of the specimen revealed a pleomorphic liposarcoma (Fig. 2) .
At surgery, a compartmental resection with removal of the tumour and all muscles of the adductor lodge was performed. No particulate debris was noted in the surgical specimen or in the surrounding area.
Histological examination of the excised tumour confirmed the diagnosis of a pleomorphic liposarcoma. No metallic debris or foreign-body-type reaction was noted, and spectroscopic analysis of the specimen showed no increase of metal content in the tumour.
The patient was discharged without additional chemotherapy or irradiation. However, 3 months later he was acutely readmitted with a severe bronchopneumonia, from which he died a few days later. Postmortem examination revealed no local recurrence of the tumour and no dissemination of the malignant disease.
Discussion
By combining the incidence of sarcomas in the hip region with the number of THRs, a rough estimate of the frequency of the coincidental number of cases worldwide can be calculated to be 1 case in every 5 years [3] . This number is easily exceeded by the more than 20 cases that have been reported so far [1, 2, [4] [5] [6] [8] [9] [10] [11] [12] [13] [14] [15] [16] , possibly indicating a more than causal relationship between THR and the development of a malignant tumour near the prosthesis. So far, the most frequent sarcomas in the vicinity of a joint-prosthesis have been osteosarcomas and malignant fibrous histiocytomas, while no cases of liposarcoma have been reported previously.
Corrosion products of chromium and titanium have often been found in the pseudocapsular tissues surrounding loose prostheses, and metallic debris have been suggested to play a role in the oncogenesis [17] . However, in other reports no appreciable difference in the amount of metal debris in the tumour and the surrounding normal tissue was found [4, 9] . In our case the tumour was located in the adductor lodge but not in direct contact with the implant and we found no increase of metal content in the tumour. Consequently, our findings do not support the theory of metal debris as a direct cause of malignant tumours.
Although the tumour in our case was located in the vicinity of the THR, and the latency between THR and development of the sarcoma was probably sufficient for developing a tumour, it is questionable whether there was more than a coincidental relationship between THR and the development of sarcoma in the ipsilateral hip region in this, and in previously reported cases. However, as it is important to elucidate and map any potentially serious adverse effect of THR, surgeons have been encouraged to be aware of a possible association between THR and sarcoma, and to report on any case of malignant tumour in the vicinity of total joint replacement [5] .
